Introduction
The contribution of environment and natural resources (ENR) to the wealth of nations and to human well-being, particularly in low-income countries, plays a vital role in promoting pro-poor economic growth. In 43 countries classified as "lowincome", natural capital makes up 36 per cent of total wealth (WAVES 2012) . In lower-middle income countries natural capital makes up 25 percent of total wealth (Canuto and Cavallari 2012) . Significant percentages of the population, particularly the poor, in these low-income and lower-middle income countries depend on ENR for their livelihoods and income (WAVES 2012) . While rapid economic growth over the past two decades has lifted millions of people out of poverty and enabled substantive progress towards achieving the Millennium Development Goals, the increasing pressure on land and water resources is eroding the natural asset base of the poor. The vulnerability of the poor is further magnified by the high and increasing incidence of natural disasters such as droughts and floods, and the impacts of climate change. If these trends continue, the considerable development gains made by countries over the past two decades will be reversed in a significant number of countries.
To address these challenges, governments need to invest in more sustainable environment and natural resource (ENR) use that contributes to achieving poverty reduction and other development goals. This requires that poverty-environment mainstreaming efforts assess and measure the links between ENR use and poverty, demonstrate how more sustainable use of ENR can help reduce poverty, and identify and implement actions to improve ENR sustainability such that it contributes to the reduction of poverty and the achievement of related development goals, such as food security.
The purpose of this note is to provide development practitioners and policy-makers with guidance to meet these three requirements. This guidance is based on the experience of the UNDP-UNEP Poverty-Environment Initiative (PEI) which supports programme countries to quantify identified ENRpoverty links in terms of the impact on poverty and to identify policy options to accelerate poverty reduction through the more sustainable use of ENR. PEI also supports governments in designing and implementing sustainable ENR objectives, policies, programmes and projects that contribute to poverty reduction.
Section 1 of this guidance note introduces the concept and measurement of poverty and its multidimensional nature. The links between ENR and poverty are discussed in section 2, including traversal issues such as climate change and gender. Section 3 elaborates on a programmatic approach for improved inclusion of poverty elements in poverty-environment mainstreaming which is based on the successful experience of PEI to date. Methodologies and tools to assess ENRpoverty linkages, and integrate and operationalize environment-linked poverty reduction concerns into policies, plans, programmes and projects are discussed in section 4. This is followed by guidance on supporting the use of poverty-environment indicators in section 5. The guidance note concludes with a brief discussion on identifying priority policy and programme ENR sustainability interventions for reducing poverty.
The Concept and Measurement of Poverty
Poverty is not a self-defining concept. A wide-range of poverty literature includes a number of definitions of poverty. For example, Lipton and Ravallion (1995) state that "… poverty exists when one or more persons fall short of a level of economic welfare deemed to constitute a reasonable minimum, either in some absolute sense or by the standards of a specific society." The World Bank defines poverty as deprivation in well-being, where well-being can be measured by an individual's possession of income, health, nutrition, education, assets, housing and certain rights in a society such as freedom of speech (Haughton and Khandker 2009). Frankenberger (1996) defines absolute poverty as when one is unable to meet basic needs requirements such as adequate food, safe water, health care, shelter, primary education and community participation.
Despite universal acknowledgement of the multidimensional nature of poverty, there has been a tendency by policy-makers and development practitioners to focus primarily on income or consumption levels when defining poverty. While one-dimensional measurements of poverty have their uses, no single indicator alone can capture the multiple aspects that constitute poverty -such as poor health, lack of education, inadequate living standard, lack of income (as one of several factors considered), lack of access to clean water and sanitation, disempowerment, poor quality of work and threat from violence. For instance, earning USD 1.25 per day is unlikely to mean the end of the many overlapping deprivations faced by poor people, including malnutrition, poor sanitation, a lack of electricity or inadequate schools (Alkire and Sumner 2013) .
A multidimensional measure can incorporate a range of well-being, social and economic indicators to capture the complexity of poverty and better inform policies to address it. The OPHI Multidimensional Poverty Index (MPI) methodology is an example of a multidimensional measure of poverty. The MPI identifies multiple deprivations at the household and individual level in health, education and standard of living. It can be broken down by indicator to show how the composition of multidimensional poverty changes for different regions, ethnic groups and so on-with useful implications for policy.
The MPI reflects both the prevalence of multidimensional deprivation, and its intensity-how many deprivations people experience at the same time and to what degree. It can be used to create a comprehensive picture of people living in poverty. MPI indicators can be adapted at the country level where the multidimensional poverty approach to assessing deprivations at the household level can be tailored using countryspecific data and indicators to provide a richer picture of poverty at the country level.
Whether one-dimensional or multi-dimensional, poverty or relative poverty can be measured in terms of income, consumption and assets. (p. 18, Omiliola, 2011 , referring to Robb, 1999 . Qualitative methods include a focus on how poor people identify their deprivations and provide greater depth and understanding of dimensions of poverty and how they interact. For example, a PEI Rwanda study on the economic consequences of unsustainable ENR use that included discussions with poor people identified how the lack of alternatives to fuel wood was leading to deforestation and worsened child health indicators. The link being that to save on fuel wood, caregivers were reducing time they spent on boiling water and cooking food, which resulted in increased rates of water borne diseases and decreased nutritional absorption by very young children.
Another aspect of measuring poverty is the unit of observation chosen. Many surveys focus on the household level, but focusing on individuals is necessary to gain disaggregated data. For example, gender disaggregated data is important as wellbeing can vary widely between men and women in a household.
ENR -poverty linkages: What, why and examples
ENR use generates economic and social benefits for people over time. ENR constitute a significant economic base in many countries. Natural resources such as soils, forests, fisheries, water, and minerals, among others, are the principal sources of income, social protection, employment creation and human capital development (health and education), particularly for rural families and communities living in poverty. It has been estimated that ecosystem services and other nonmarketed goods make up between 50 and 90 per cent of the total source of livelihoods among poor rural and forest-dwelling households-the so-called 'GDP of the poor' (TEEB 2010). In southern Ethiopia, for instance, forest income kept a fifth of the population above the poverty line, reducing income inequality some 15 per cent (UNDP 2011a). However, unsustainable ENR use reduces these benefits and imposes costs. For example, water scarcity disproportionately impacts the poor, particularly low-income women and girls. Women in sub-Saharan Africa, for example, spend 40 billion hours per year collecting water, time that instead could be spent on education or income generating activities (UNDP 2009). Without a basic education or the ability to get a formal wage-earning job, many women become locked in a vicious cycle of poverty.
Similarly, soil erosion as a result of unsustainable agricultural practices reduces agricultural productivity, crop yields and incomes for rural dwellers. A 2011 PEI supported economic study in Malawi estimated that if soil erosion was addressed and lost agriculture yields were recovered, 1.88 million people could be lifted out of poverty between 2005 and 2015 (Government of Malawi and PEI 2011 . Nearly three billion people still rely on solid fuels to meet their energy needs (World Bank 2011a). The dependence on firewood and charcoal by rural poor households leads to deforestation and generates high levels of indoor air pollution predominantly impacting the health women and children (World Bank 2011a). In 2012, household indoor air pollution from cooking with solid fuels was responsible for 4.3 million deaths, and 7.7 per cent of the global mortality. Almost all these deaths occurred in low-and middle-income countries (WHO n.d.).
Climate change is increasingly having negative impacts on poor communities around the world. Increased storm severity and frequency, changing rainfall patterns and rising sea levels exacerbate existing economic, political and humanitarian stresses. Climate change is threatening the stability and productivity of agricultural production. Long term changes in the patterns of temperature and precipitation, characteristics of climate change, are expected to shift production seasons, pest and disease patterns, and modify the set of feasible crops affecting production, prices, incomes and ultimately, livelihoods and lives. It is estimated that up to 600 million more people in Africa could face malnutrition as agricultural production reduces due to climate change impacts (UNDP 2011b ). An additional 1.8 billion people could face water shortages, especially in Asia (UNDP 2011b).
The poorest are often the most vulnerable to climate change as they have the least capacity to respond to, recover from or adapt to climate-related shocks and stresses (CARE 2011) . Lack of access to and control over livelihood resources such as agricultural and forest lands and water resources exacerbate the vulnerability of the poor and impede their ability to adapt to climate change (CARE 2011) . Similarly, lack of access to basic services, including health, agricultural extension and financial services also reduce their ability to cope with climate-related stresses. Poorer households also often have more limited access than the non-poor to social protection and safety nets after disasters, which make them more vulnerable to weather shocks. Data from the World Bank's ASPIRE database shows that the average per capita transfer received by the extreme poor from social protection after disasters is much lower than the transfer received by the richest quintile (World Bank 2014). In Malawi, for example, those in the poorest quintile receive on average 0.5 cents per day, while the richest 20 per cent receive more than 17 cents (World Bank 2014). In Colombia, the poorest receive 23 cents per day and the richest more than $4.6 (World Bank 2014).
Gender also influences the dynamics of vulnerability as it is women who are most often at a disadvantage when it comes to adaptation (UNDP 2009). Poor women's limited access to resources, restricted rights, limited mobility and muted voice in shaping decisions make them highly vulnerable to climate change as existing patterns of inequality will be magnified (UNDP 2009).
In summary unsustainable ENR use coupled with the impacts of climate change make it more difficult to achieve development goals, such as poverty reduction and food security with the poor being the most vulnerable due to their higher dependence on ENR in many developing countries.
An Approach to PovertyEnvironment Mainstreaming
While the links between poverty and ENR have been explored in many PEI and other povertyenvironment related studies, 1 those linkages need to be quantified more systematically in terms of impact on poverty and other development goals.
Further there needs to be more pro-active and comprehensive efforts to identify policy options to accelerate poverty reduction through the more sustainable use of ENR.
The recommended approach to improved inclusion of poverty elements of poverty-environment mainstreaming is based on the successful PEI experience to date that successful povertyenvironment mainstreaming requires a programmatic approach -adapted to national circumstances. This approach is set out in detail in the PEI Handbook. It consists of three components with a cluster of tasks needed for each component-for which a range of analytic tools can be used. The components are the following:
 Finding the entry points and making the case  Mainstreaming poverty-environment objectives in national planning and budgeting processes  Mainstreaming into sectoral and subnational planning and budgeting, monitoring and private investment
The components should be considered a flexible model to help guide the choice of activities, tactics, methodologies and tools in a particular country situation. Stakeholder engagement occurs throughout, from inception through policy development, implementation and monitoring. Each successive component builds on previous work, but the chronology is not fixed. Rather, mainstreaming poverty-environment objectives is an iterative process in which activities may take place in parallel or in an order different from that presented here, according to a country's particular priorities and needs.
Finding the entry points and making the case. This component sets the stage for strengthening the poverty dimension of poverty-environment mainstreaming. Preliminary assessments should provide an overview of national poverty levels and drivers, including poverty-ENR linkages. This includes identifying the poor and understanding their priority needs. These findings can then be used for awareness raising, highlighting how more sustainable ENR use could help reduce poverty.
A key element of successful poverty-environment mainstreaming is generating economic evidence of the links between poverty and ENR. This evidence provides a detailed economic rationale to support policy makers to better incorporate povertyenvironment objectives in policies, plans and budget processes in such a way that it can contribute to poverty reduction, economic growth and the achievement of development goals.
With respect to poverty elements, quantifying the linkages involve an analysis of how unsustainable natural resource use and environmental degradation impact on poverty levels-e.g. how soil erosion contributes to poverty. A multi-dimensional approach should be taken into account in this analysis of the linkages, including indicators such as income, access to assets such as land, health, food security, water, energy and education. The quantification should be disaggregated by gender to identify, for example, differences in incomes, the time women spend on water and firewood collection, children's access to education, etc.
It may be advisable and more practical to first prepare a general economic assessment of economic-ENR linkages which includes some poverty-ENR linkages and then to carry out a detailed disaggregated assessment that quantify poverty-ENR linkages. This is so that an overall picture of economic-ENR linkages is obtained to generate support across a range of MDAs (Ministries, Departments and Agencies) and other stakeholders for poverty-environment mainstreaming.
Mainstreaming into national planning and budgeting processes. This component focuses on integrating poverty-environment objectives into a previously identified and on-going policy, national development planning or budget process. The rationale for this integration is based on the countryspecific evidence referred to above of how more sustainable ENR management and climate change adaptation can help achieve national development goals, including poverty reduction.
Activities build on previous work with a priority of engaging in key development planning and budgeting processes often led by ministries of planning and finance, such as the preparation and/or review of national development plans or strategies, Medium Term Expenditure Frameworks (MTEFs) and annual budget processes. The purpose of this engagement is to ensure that propoor sustainable ENR objectives are included and that ministries of finance agree to increase budget allocations for such sustainability. In addition to the economic evidence, expenditure reviews and budget guidelines supporting increases for pro-poor ENR sustainability are important tools.
While most developing country governments state that poverty reduction is a top priority, this may not be adequately reflected in the design and implementation of policies, strategies and programmes. Government may not include an assessment of the poverty reduction impacts of different options for policy, strategy and programmes. This may reflect an implicit assumption that economic growth will reduce poverty and/or the lack of tools and capacity to adequately include poverty reduction objectives in policies, strategies and programmes. Thus, the degree poverty reduction is focused on plus the capacity to use poverty reduction tools and analysis should be assessed. Relevant tools such as PSIA are outlined in later sections of this Guidance Note. The results of the assessments should then be used to identify specific actions to improve the inclusion of poverty reduction in government policies, strategies and tools relevant to povertyenvironment mainstreaming.
Another important element is support for the inclusion of poverty-environment indicators in the national monitoring systems and critically, their implementation. There may be an opportunity to support development and application of multidimensional poverty indices that include poverty-ENR linkages.
Mainstreaming into sectoral and subnational planning and budgeting, monitoring and private investment. This component focuses on: i) operationalizing poverty-environment objectives in national policies and plans through engagement in key sector and subnational planning, and budget processes, ii) integrating poverty-environment objectives in mechanisms to guide private sector investment, and iii) integrating and applying poverty-environment indicators in associated monitoring processes to ensure that intended outcomes are achieved and that the well-being of the targeted beneficiaries improves. It essentially focuses on the substantive implementation of propoor ENR sustainability objectives, whereas the previous component focuses more on their integration at national level.
Activities include assessments of how well sector and sub-national policies and plans include propoor ENR sustainability. Influencing and assessing sector policies require substantive engagement with sector working groups; the collection of more sector specific, detailed evidence of poverty-ENR linkages; and inputs to sector policy and strategy drafts that include actions to improve ENR sustainability and reduce poverty. An additional area to focus on is to improve sector coordination mechanisms for crosscutting issues by, for example, supporting the development or strengthening of existing crosssector coordination platforms and institutional decision-making processes. At the sub-national level (i.e. district and provincial) it includes working with ministries of local government to better include pro-poor sustainability in district and provincial planning and budgeting mechanisms. For example, in Nepal, the Government has developed an Environment Friendly Local Governance Framework to mainstream sustainable natural resource management into local development planning to achieve multiple benefits including poverty reduction. With PEI support, change needed to implement the framework has been identified and will be rolled out to national, district and village governments down to the household level.
Increasing budget, donor and other financial allocations for pro-poor sustainable ENR investments, such as sustainable agriculture or strengthening resilience to climate change is a key focus under this component. This includes supporting the preparation of sector and subnational budgets for pro-poor ENR sustainability investments.
This may require more specific economic evidence and it is very important that such evidence identifies the poverty reduction benefits of sustainable ENR use. Influencing budgets will also require substantive engagement in budget processes -both annual and medium-term budget frameworks. It is important to also highlight the potential for increasing government revenues through more investment in sustainable ENR, for example, through improved royalties from sustainable forestry, which could be coupled with analysis of pro-poor revenue sharing mechanisms. PEI Mozambique has, for example, supported the government to review benefit sharing mechanisms for the forestry, gas and mining sector.
2 Similarly, in the Philippines, PEI has supported the Government to manage assets and revenues from environmental and mineral resources for local development and poverty reduction through improving national systems and regulatory frameworks and building capacity of local government to collect and utilize natural resource revenue.
As with the previous component, monitoring of delivery and results is important and integrating poverty-environment indicators into the sector and subnational monitoring systems is also key.
There are a range of tools to assist with the above, which are outlined in section 4.
Methodologies and tools to assess ENR-poverty linkages and integrate and operationalize poverty assessment and environment-linked poverty reduction objectives into policies, plans, programmes and projects
There are a number of tools to assess ENR-poverty linkages at macro, sector, local and household levels. These include general equilibrium modelling at the macro level which can measure the impact on GDP, adjusted net saving (ANS), partial equilibrium modelling at the sector level, mapping of ENRpoverty linkages, vulnerability assessments, and household surveys. Poverty impact assessments (PIA), Poverty and Social Impact Analysis (PSIA), Multidimensional Poverty Assessment Tool (MPAT), and Cost benefit analysis (CBA) are methodologies and tools to support the integration and operationalization of poverty assessments and environment-linked poverty reduction concerns into the design, revision, and implementation of policies, plan programmes and projects. These are discussed below.
General Equilibrium Modelling is a quantitative method to estimate the impact of policy, budgetary and other changes, including external shocks on the economy as a whole. General Equilibrium Modelling is used if an economic or other policy change is expected to have significant impacts throughout the economy. It is the best option if analysing the static/dynamic, direct/ indirect and short/long term effects caused by a change or proposed change. For example, it is used to estimate the impact of, among others:
For example, it can help estimate the effect of decreasing tariffs on imports on the market for the relevant goods as well as on Government tax collection, trade flows, household income and employment, among other variables. In the ENR context, it has been used in Malawi to estimate the economic impacts of unsustainable natural resource use on GDP and to estimate the impact of soil erosion on poverty (Yaron et al. 2011 ).
The key advantage of General Equilibrium
Modelling when compared to other quantitative methods is its potential to capture a much wider set of economic impacts. Hence, it is possible to evaluate the implementation of a policy reform as well as the distributive effects within the economy at different levels of disaggregation. However, detailed economic data is needed to construct a good GEM and this can be a significant challenge in some developing countries.
Partial equilibrium modelling is a derivative of general equilibrium analysis that focus on changes in one market or variable.
Resources:
General Equilibrium Models for Development Policy, The World Bank, 1982.
Maquette for MDG Simulations (MAMS), The World Bank
Adjusted Net Savings (ANS), sometimes known as genuine savings, measures the true rate of savings in an economy after taking into account investment in human capital, depletion of natural resources and damage caused by pollution. 3 It seeks to provide national-level decision makers with a relatively simple and clear indicator of how sustainable their country's investment policies are. While standard measures of "savings" and "investment" reflect changes in the value of a certain, limited set of assets, a more inclusive and realistic definition of what constitutes an asset can lead to a correspondingly more realistic picture of how a nation invests. In standard national accounting, only the formation of fixed, produced capital is counted as an investment in the future and thus as an increase in the value of the assets available to society. Likewise, standard calculation of net saving rates includes only depreciation in the value of human-made capital as a decrease in the value of a nation's assets. The adjusted net savings framework takes the broader view that natural and human capital are assets upon which the productivity and therefore the well-being of a nation rest. Since depletion of a non-renewable resource (or over-exploitation of a renewable one) decreases the value of that resource stock as an asset, such activity represents a disinvestment in future productivity and well-being.
In Malawi, The World Bank estimated ANS for 2006 to be 12.24% of Gross National Income (GNI), indicating that national wealth was increasing 3 World Bank, http://data.worldbank.org/datacatalog/environmental-accounting (Yaron et al. 2011 ). However, this estimate excluded the latest evidence on deforestation from woodfuel use, the cost of soil nutrient losses, estimates of the costs of indoor air pollution or any estimates for the fisheries or wildlife sub-sectors. By including these items the Government of Malawi through a PEI supported economic study found that the country's ANS for 2006 falls to 7.14% of gross national income (Yaron et al. 2011) . Thirdly, the tools used to incorporate poverty reduction in national planning, policy, programme and project decision-making should be identified. For example:
 What poverty-assessment tools are applied in the design and monitoring of policies, plans, programmes and projects? (See tools referred to in this section).
 Are tools to measure sustainability-poverty linkages applied?
 Do the standard government manuals for programme and project design, including costbenefit analysis, require distributional analysis?
 Is distributional weighting in favour of poorer or more vulnerable groups applied?
PEI experience in a number of countries suggests that the ICA will probably find weakness in national efforts to assess poverty and that efforts to reduce poverty require substantive strengthening. In that case it is necessary to identify why these weaknesses exist and to identify steps to strengthen efforts to measure and address poverty. This is most likely to require a specific focus in a related study. For example, a study identifying the economic cost of unsustainable ENR could include a specific focus on poverty. Such a study should: 
Mapping of ENR poverty linkages:
Aggregate, national level indicators often mask important differences between regions or areas. Therefore, the analysis of poverty, its determinants and poverty-reducing interventions requires a focus on poverty information that is further geographically disaggregated.
Furthermore, poverty is multidimensional and has multiple determinantsgeographic and agro-climatic factors, services, etc. Hence, poverty mapping -the plotting of such information on maps is useful to display information on the spatial distribution of welfare and its determinants. It is also useful to simultaneously display different dimensions of poverty and/or its determinants. It also helps pinpoint areas where development lags and highlights the location and condition of infrastructure and natural resource assets that are critical to poverty reduction programs.
The building blocks of poverty maps include:
 Information sources: censuses, surveys, administrative data, and other sources of information (e.g. information on rainfall and agroclimatic conditions)  Geographic Information Systems: enable the display of information on the basis of their geographic coordinates and also allow combining information from heterogeneous sources.
 Small area estimation: combines information from surveys (which contain comprehensive information) and censuses (which allow fine disaggregation). This enables the presentation of detailed information on poverty that is sufficiently disaggregated to capture heterogeneity.
Poverty-environment mapping has been undertaken in Rwanda and Tanzania, with PEI support, and has proved to be a useful tool not only for analysis and presentation of poverty-environment concerns but also as an advocacy tool to raise awareness on key poverty-environment issues. Vulnerability Assessments are essential for shaping climate change adaptation decisions. They help to define the nature and extent of the threat that may harm a given human or ecological system, providing a basis for devising measures that will minimize or avoid this harm. They provide a means to understand how different groups, including women will be impacted by climate change and to identify adaptation measures based on needs and priorities.
There are various methodologies available to assess climate risk and vulnerability at various scales and should incorporate climate data and local knowledge. For local vulnerability assessments, it is important to involve local communities in a participatory manner, especially the poor as they may provide access to a broader knowledge base, which in turn improves problem definition and strengthens the analysis. CARE has developed a process which uses a series of guiding questions to analyse information at national, local government/community, and household/individual levels. The idea is to combine the information gained at different levels using the various analytical tools. With this information, users should be well-positioned to draw conclusions about adaptive capacity in the target communities, and to design appropriate interventions to support adaptation. The Household Surveys are a significant source of socio-economic data. Important indicators to inform and monitor development policies are often derived from such surveys. These surveys are administered at the household level and collect information related to the household's consumption of goods and services and also about the individuals living in those households. They are a rich source of pertinent information such as size and structure of household, education levels, health status, livelihood and income sources and levels, consumption, access to natural resources, access to public services, and so on. Household surveys sample carefully selected households, and are designed to yield results that are representative at national, and selected subnational (provincial or rural/urban) levels.
Based on the household survey data, poverty can be measured through income or consumption. In developing countries, it is often not possible to accurately measure income. Measuring consumption is then the preferred alternative, as it provides accurate information on how well households are actually able to meet their basic needs. It includes consumption from own production and common property resources which can be a significant component of the consumption of rural households. Furthermore, the survey data can provide important insights towards understanding the poor. For example, the dependence of the poor on environmental and natural resources can be measured quantitatively, and thus a measure of benefits received. Such analyses could be done to compare the dependence of the non-poor with poor households on natural resources, and ascertain the type and level of uses important for different income groups, and better targeting of the poor. Poverty Impact Assessment (PIA) helps decision makers determine strategic choices for public actions so as to have the greatest impact on reducing poverty and achieving pro-poor growth (OECD 2007) . It aims at informing operations at project and programme level, and provides decision makers with a better understanding about potential winners and losers of an intervention and thus supports a results-oriented approach.
PIA is best used prior to assessing the impacts which can be expected from planned reforms and programmes. Hence it can leave room for different options, identify mitigating measures and needed modifications, and support decision makers in choosing the solutions that are appropriate. PIA can also be applied during implementation to adjust and fine-tune implementation and also after implementation to support evaluations and identify lessons learned.
The PIA Process

Source: OECD
The PIA is composed of five modules (see diagram above).
Module 1 -Poverty situation and relevance to national strategies and plans assesses the general poverty situation and relevance of the intervention to national strategies and plans.
Module 2 -Stakeholder and institutional analysis looks at the institutions and stakeholders that influence and are influenced by the intervention, their respective roles, as well as their interest in supporting or impeding the intervention.
Module 3 -Identification of transmission channels and overall results by channel. The main transmission channels are prices, employment, transfers, access, authority and assets.
Module 4 -Assessment of stakeholders' and target groups' capabilities provides an outline of the likely results on stakeholder groups in relation to the different dimensions of poverty (economic, human, socio-cultural, political and security-related). Gender, empowerment and equity issues are closely examined.
Module 5 -Assessment of results on MDGs and other national strategic goals provides a rough estimation of the possible impacts on the MDGs or other national goals.
In each module the risks, information quality and monitoring needs are assessed and recommendations are made, based on evidence, on how the intervention can be improved.
Resources:
Promoting Pro-poor Growth: A Practical Guide to Ex Ante Poverty Impact Assessment, OECD, 2007.
Poverty and Social Impact Analysis (PSIA) is an analytical approach used to assess the distributional and social impacts of policy reforms on different groups (World Bank 2013). PSIA can be carried out ex ante or ex post policy reform. If conducted before or during the reform process, the analysis can provide a sound empirical basis to inform the design and sequencing of alternative policy options. If conducted after the reform, PSIA can help assess the actual impacts of the policy, which can suggest ways to mitigate any adverse effects and help decision makers understand the likely impacts of future reforms.
While PSIA and PIA are tools for analysing the distributional impacts of policies, programmes and projects on the well-being of especially poor women and men, the main difference between these tools is the level of intervention which has implications for the scope of the analysis and for the required time and resources. PSIA often requires a considerable effort of specific data collection for thorough social, political and economic analysis comprising a whole range of quantitative and qualitative tools including micro-and macroeconomic modelling. As a less resource intensive version, PIA draws predominantly on existing data and analyses. It provides an estimation of effects and a quick overview.
The PSIA process is similar to the PIA. The key steps include:
Identifying stakeholders: those who are affected positively and negatively, and those influential groups and actors who can influence decisionmaking and implementation.
Understanding the transmission channels: modelling the major impact chains of the intervention through the six transmission channels (prices, employment, transfers and taxes, access, assets, and authority).
Assessing institutions:
to what extent the foreseen impacts can be realized in view of the capacities and other constraints of involved institutions and organisations.
Analysing impacts: the expected effects-whether intended or not-at the micro-level and their distribution across social groups.
Assessing risks: to anticipate and avoid unintended consequences. Risks can result from certain country contexts such as political instability, social tensions, political economy or institutional weaknesses. They can also be exogenous such as natural disasters or regional economic crises.
Gender is a relevant dimension of policy reform impacts as different groups of women and men have different needs and roles in society; each group is affected differently by economic, social and political processes. PSIA that recognizes the gender dimensions of reforms can inform policy interventions, so that they can take these gender differences into account. This in turn has the potential to improve policy effectiveness and impact. Please see resources section for guidance on integrating gender into PSIA.
In Botswana, PEI supported the Government in undertaking a PSIA of the Integrated Support Programme for Arable Agriculture Development (ISPAAD). Established by the Government to support and develop the agriculture sector, the objectives of ISPAAD were to increase grain production, promote food security at the household and national levels, commercialize agriculture through mechanisation, facilitate access to farm inputs and credit, and improve extension outreach (UNDP-UNEP PEI 2013). The PSIA aimed to analyse the performance of the programme, with particular focus on key programme activities and the impact on poor people, vulnerable groups and the environment. It found that 1) ISPAAD packages have been delivered to predominantly poor beneficiaries, however there has been substantial leakage to larger farmers and tractor owners, 2) Seed and fertilizer distribution and the promotion and use of appropriate tilling techniques and farming systems need to be tuned to land suitability conditions and relevant characteristics of agroecological zones , 3) as an agriculture development programme, ISPAAD has generated subeconomical returns on investment and would in its current form be unsustainable in the long term. However, if redesigned ISPAAD has the potential to effectively support agricultural and rural development, including the aspirations of femaleheaded households, and help eradicate poverty. The Government of Botswana is in the process of modifying the ISPAAD to ensure that farmers access the right type of seeds informed by the findings from the PSIA. This is likely to enhance overall arable productivity and effectiveness of the main agriculture programme and further contribute to rural poverty alleviation and food security. Multidimensional Poverty Assessment Tool (MPAT) presents data that can inform all levels of decision-making by providing a clearer understanding of rural poverty at the household and village level. It uses purpose-built surveys to gather data on people's perceptions about fundamental and interconnected aspects of their lives, livelihoods and environments. The data is then combined, distilled and presented in an accessible way through standardized indicators, developed through a comprehensive participatory process.
The process: The tool collects a variety of data through the MPAT Household and Village Surveys and then organizes it using the 10 MPAT dimensions, or components (see figure below) .
The survey questions are designed to be broad enough to be applicable in most rural contexts and precise enough to act as quality proxy measures for the components they represent. The Household Survey is used to collect the vast majority of MPAT data, with additional data collected through the Village Survey.
The MPAT surveys and implementation process have been standardized so that survey questions and processes are completed the same way for each household. This is to ensure that quality data are collected. Once the data are collected, survey responses are assigned numerical values. These are in turn aggregated into subcomponents, which are then given weightings and aggregated further into the 10 MPAT components.
MPAT's components and sub-components
An important contribution of MPAT is that the values and weights that are assigned to each response and subcomponent have been standardized across countries and contexts, resulting in MPAT scores that permit cross-situation analysis and comparisons across projects, places and time (IFAD 2014) .
MPAT can be employed at various points in the project cycle: at the beginning, for baseline poverty studies, situation analysis and project design; during project implementation, to support midcourse correction; and at project end, to track longterm community outcomes and poverty alleviation. 
Source: IFAD
Cost−benefit analysis (CBA) is a systematic process for identifying, valuing, and comparing costs and benefits of a project (Buncle et al. 2013) . CBA helps determine whether the benefits of a project outweigh its costs, and by how much relative to other alternatives. The objective is to: a) determine whether the proposed project is (or was) a sound decision or investment; and/or; b) compare alternative project options, and make a decision on the preferred option. Ultimately, a CBA helps inform decisions about whether to proceed with a project or not, and to choose which project option to implement, where there are several options.
The key features of a CBA are:
 All related costs (losses) and benefits (gains) of a project are considered, including potential impacts on human lives and the environment.
 Costs and benefits are assessed from a wholeof-society perspective, rather than from one particular individual or interest group (that is, a public and not a private perspective is taken).
 Costs and benefits are expressed as far as possible in monetary terms as the basis for comparison.
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 Costs and benefits that are realised in different time periods in the future are aggregated to a single time dimension (discounting) (Buncle et al. 2013 ).
CBA may be used at a number of points during the 'project cycle'. The figure below shows the stages of the project cycle at which CBA can be applied.
These are ex-ante (before project implementation), mid-term, and ex-post (after project implementation). Applied at the different stages, CBA can serve slightly different functions.
An ex-ante CBA is undertaken while a project is still under consideration, typically before a decision is made (by a government or external donors) to support it. Ex-ante CBAs are primarily done to assess whether a project is worthwhile or feasible, which project option out of several is best, and to inform adjustments to project design. A mid-term CBA is carried out mid-way through a project to check that the project is on track and to inform any design refinements or adjustments for the remainder of the project period. An ex-post CBA is undertaken at the end of the project period to evaluate the performance of the project. This can support transparency and accountability in reporting on how well public funds have been spent.
The 'ideal' time to undertake a CBA depends on what one would want to do with the findings. For example, a CBA will be most informative about project design if it is carried out before implementation (ex-ante), but the values estimated will only be projections. For certainty about actual achievements, an ex-post CBA would be needed.
A CBA involves key steps that are not necessarily rigid. Please see figure below.
Step 1 of the process is to determine the objectives of the CBA. This includes: (a) confirming the underlying problem and links with the proposed project options; and (b) clarifying what decision the CBA will inform, and hence what we want to know as a result of the analysis.
Step 2 is to identify the costs and benefits for each option under consideration. To do this an assessment of what would happen if the project was not implemented ('without-project' scenario) should be undertaken, and then compare this to what would happen if each of the proposed options ('with-project' scenario(s)) were implemented). This 'with-and-without' analysis allows the changes (benefits or costs) resulting from a project to be identified.
Step 3 is to quantify the inputs (the physical amounts, e.g. number of water tanks) and outputs (e.g. litres of water available each year) for each of the project options. The costs and benefits quantified in this way must be those that would result from the project activities.
Step 4 is to aggregate the costs and benefits. Aggregation denotes bringing together all the different costs and benefits over the life of the project, and presenting them as one number (value or ratio). The purpose of this step is to facilitate comparison of the different options. Aggregating costs and benefits is done in two parts: (a) present costs and benefits realised over time in present day values (discounting); and (b) sum present values of each cost and benefit category into a single metric known as net present value (NPV).
Step 5 is sensitivity analysis which shows how sensitive or robust results are to changes in key assumptions (about uncertain parameters), and thus how confident we can be in the results of the CBA, and making recommendations about the project based on these results.
Step 6 of the CBA process considers the distributional impacts of the proposed project i.e. who will incur the costs and benefits and what impacts this might have on the activity. If governments have a commitment to target the wellbeing of specific groups in society, the costs or benefits estimated in a CBA could be weighted in favour of these groups.
Step 7 is to prepare recommendations for the preferred option. The rationale for recommending the preferred option should be clear and defensible.
Resources 
Supporting the use of PovertyEnvironment Indicators
The overall purpose of Poverty-Environment indicators is to provide a measurement framework through which to: (a) identify whether environment and poverty reduction objectives contribute to achieving national and sub-national development policies, objectives and targets; and (b) enable assessment of progress towards sustainable environment and natural resource management and poverty reduction.
The identification and integration of povertyenvironment indicators in national monitoring and data gathering systems enable national planning institutions and sectors to monitor the implementation of poverty-environment objectives in key policies and strategies. Identifying indicators and corresponding data collected over time will also enable regular assessments of trends in environment status and poverty levels (and links between the two).
Monitoring poverty-environment issues allows policymakers and implementers to demonstrate the impact of policy measures put in place, share lessons learned, make adjustments in policies and guide budget and resource allocation. Monitoring also contributes to a better articulation of policies and measures for poverty-environment issues, and identifies emerging issues to be addressed in future policy documents and related implementation measures.
A range of poverty-environment indicators are available, from one dimensional indicators to multidimensional indices, such as the MPI. However, the MPI does not measure ENR linked deprivation. While there are some environment related indicators included in the MPI, the deprivation aspect could be better captured. For example, in Tanzania, an indicator used is "% of HHS in rural and urban area using alternative sources of energy to woodfuel (including charcoal) as their mains source of energy for cooking". However, the "deprivation" aspect of woodfuel potentially needs to be considered. For instance questions of "time spent" to collect woodfuel, and by whom. In addition, percentage of HHS income spent on woodfuel could give a better sense of deprivation. PEI is working with OPHI to integrate ENR indicators into the MPI. From PEI experience, a key challenge is to ensure that indicators are actually applied, with data collected, analysed then fed back into policy, strategy and project reviews.
Identifying priority policy and programme ENR sustainability interventions for reducing poverty
The tools discussed above are also key to identifying ENR sustainability interventions to help reduce poverty. However, these tools are only as effective as their use.
If government policy and programme development and implementation procedures already include exante distributional impact analysis and prioritise poverty reduction, then the focus of povertyenvironment mainstreaming initiatives is to ensure that assessments of ENR sustainability-poverty reduction links are included in their application. This implies that those links are identified and then actions are designed and implemented that reduce poverty through sustainable ENR use, using tools as referred to above.
Where government policy and programme development and implementation procedures do not routinely include ex-ante distribution impact analysis and prioritise poverty reduction, then ensuring ENR sustainability interventions to help reduce poverty is markedly more challenging. PEI experience, especially in Africa, suggests that, while poverty reduction is a stated national priority, the application of tools to measure poverty and in particular the concrete inclusion of specific policy and programme actions to reduce poverty are inadequate. Further, PEI experience suggests that the assessment of different options to meet a stated development goal such as food security does not include an adequate assessment of the poverty reduction implications of different options. For example, a proposal to increase agricultural production intensity may not assess the poverty implications of proposed land consolidation that would displace small holder farmers. The policy makers may not compare the potential poverty impacts of the land consolidation option with another option for increasing small holder farm productivity.
This highlights that the poverty-environment mainstreaming programme should assess at an early stage how substantially the government includes poverty assessments and how it includes poverty reduction in its policy development and implementation efforts. Following this, the programme should adopt a strategy consistent with the degree to which the government focuses on poverty reduction. Where the general poverty reduction focus is inadequate, then the povertyenvironment programme should place more weight on working with partners to encourage government to adopt a stronger focus on poverty reduction in its policy and programme development and implementation. Poverty-environment programmes can generate substantive influence if economic studies have strong evidence of the ENR sustainability-poverty reduction links, and if this evidence is used pro-actively, particularly with donor agency support. This evidence provides a rationale for an increased focus on ENR sustainability-poverty reduction and povertyenvironment tools such as those outlined above provide the means for governments to operationalise an increased focus on poverty reduction.
Poverty-environment country programmes should include support for the use of these tools.
Poverty-environment country programmes need to include a focus on identifying and prioritising specific opportunities where increased investments in sustainable ENR use can reduce poverty and then support government to develop and implement specific policy and programme interventions to do so.
Support to the allocation of necessary budgetary or donor resources is important. This support should also extend to the adoption and use of poverty-environment indicators in the national monitoring system. Supporting the adoption of multi-dimensional poverty indices is also encouraged.
These priorities should be based on costeffectiveness in terms of reducing poverty in a multidimensional sense and focused on ENR related poverty.
Cost-benefit analysis that identifies potential distributional impact is important. The use of distributional weighting is also recommended, with sensitivity to different weights included in the analysis.
As with all poverty-environment mainstreaming efforts, it is important that a crosssector approach be taken when designing ENR sustainability-poverty reduction interventions, particularly as the costs of investments to reduce poverty may be in a different sector to where the benefits accrue. For example, investments in providing clean water to households bring benefits to the health sector, with reduced incidence of water borne diseases.
The priorities focused on under a national povertyenvironment programme should be consistent with key government development planning processes. For example, if food security is a government priority, then priority poverty-reducing actions should include one or more focused on the agricultural sector.
Soil erosion control programmes, training of extension officers in propoor sustainable agriculture could be priority interventions.
Priority actions could include institutional reform to strengthen the focus on poverty reduction in the Terms of Reference of key development planning working groups, for instance. Mandating the calculation of distributional impacts in government CBA manuals and the application of distributional weighting in programme and project decisionmaking could be other priorities.
